The aim of this study was to gather information about Korean Army soldiers' attitude towards tuberculosis to enable the development of an informed educational program and potential intervention plans. Methods: There were 500 male soldiers serving in the Korean Army who responded to questionnaires regarding knowledge of, attitudes towards, and preventive behavior towards tuberculosis. The questionnaires were collected between September 10 until October 1, 2014. Participants' characteristic that influenced differences in knowledge, attitudes, and preventive behavior towards tuberculosis were compared by t test. Variables that influenced preventive behavior were identified by multiple regression analysis. Results: The mean scores assessing knowledge of, attitude, and preventive behavior towards tuberculosis were 11.64 (± 4.03) out of 20 points, 3.21 (± 0.38) out of 4 points, and 2.88 (± 0.42) out of 4 points, respectively. Non-smokers were more knowledgeable about tuberculosis than smokers. Participants who had family or friends with tuberculosis had better knowledge and a more productive attitude to tuberculosis. Participants who were educated or obtained information about tuberculosis, received better scores in all areas of knowledge, attitude and preventive behavior compared to other participants. Non-smoking, family or friends who have had tuberculosis, obtaining information about tuberculosis, and positive attitudes towards treatment and preventive education had an explanatory power of 24.6% with regard to preventive behavior against tuberculosis. Conclusion: More relatable, systemized education should be provided regularly to improve soldiers' knowledge of, attitudes towards, and prevention against tuberculosis in the Republic of Korea Army.
Introduction
The annual incidence rates of pulmonary tuberculosis per 100,000 army soldiers in Korea were 96. 4 Out of all 34 OECD countries in 2017, Korea had the highest incidence of tuberculosis [4] . The default (lost to follow-up) rate was significantly higher in the immigrant tuberculosis positive group compared with the native tuberculosis positive *Corresponding author: Geum Hee Jeong group (OR: 3.61) [5] .
In 2014, the tuberculosis incidence rate was 68.7 per 100,000 people (34,869 cases) in the Korean population. Out of those cases, there were 2,218 patients aged 25-29 years old (70.4/100,000) and 1,998 patients aged 20-24 years old (57.9/100,000) [6] . Tuberculosis infection amongst army soldiers was reported as 270 in 2011, and 295 in 2012, giving incidence rates of 41.6 in 2011, and 45.4 in 2012, per 100,000 soldiers [7] . This was lower than the incidence rate in the general, age-matched population. However, educational intervention could further improve prevention and early detection of tuberculosis infection amongst army soldiers. In order to validate an intervention of this type, a basic study on knowledge, attitudes towards, and preventive behavior against tuberculosis is required.
This study aimed to examine correlations between the Korean Army soldiers' knowledge of, and attitudes toward tuberculosis, and factors identified that influence preventive behavior toward tuberculosis.
Materials and Methods

This study was approved by the Institutional Review Board of Hallym University (No: HRIB-2014-70). Data collection was
permitted by the army unit from which the participants were drawn. Informed consent was obtained from the participants.
Participants were notified that participation was voluntary and that results would be used only for research purposes.
Participants' names or other forms of identifying information were not collected.
This was a descriptive cross-sectional study. The eligible participants were army soldiers from 10 army units in Gangwon-do, Korea, who attended a mandatory health education class. There were a total of 680 attendees.
Questionnaires were distributed by directly visiting army troops. There was no incentive given to the soldiers for the completed survey. It was emphasized that the survey was voluntary, and 542 soldiers agreed to participate. Out of the 542 participants, 42 were excluded due to incomplete responses. Since this was a voluntary participation-based study, no researcher-side bias was present, but some subjectside bias may have been present, since 138 soldiers declined to participate and 42 soldiers gave an incomplete response to the questionnaires. However, it was not possible to control for these sources of bias in this study. There was no exclusion criteria. The minimum sample requirement to statistically power the study was 280 participants. The sample size was estimated using G* power 3.1.7 set with an effect size of 0.25, a significance level of 0.05, and a statistical power of 0.95 [8] .
In Korea, it is mandatory for most young healthy males to be recruited to the army through the Korean Government conscription system. Therefore, the age range of the 500 participants was 18 to 25 years, with an average age of 21.01 years, and a median age of 21 years. Questionnaires were administered to army soldiers in Gangwon-do, Korea. The survey data were collected from September 10 to October 1,
2014.
To determine if preventive behavior against tuberculosis may be influenced by participants' characteristics, information about age, education, smoking, history of tuberculosis, family or friends who had tuberculosis, participation in tuberculosis education, and having obtained information about tuberculosis, were obtained. Knowledge of tuberculosis (infection route, symptoms, preventive examinations, and treatment) and attitude towards tuberculosis (recognition of tuberculosis, preventive examinations, treatment, and preventive education)
were also assessed in the questionnaire.
The preliminary measurement tools were based on a revision of Cha's measurement tool [9] and the examination tool of the Korean Centers for Diseases Prevention and Control [10] . Content validity was tested by 5 specialists. Each expert checked the content validity using a 4-point Likert scale (1 = "not valid at all," 2 = "not valid," 3 = "valid," and 4 = "very valid"). In this study, the Content Validity Index of the instruments was > 80%, which was considered acceptable [11] . The preliminary tools were then administered to 10 male university students in their early 20s. They reported that the items were easy to understand and that the terminology 
Results
General characteristics of participants
The general characteristics of participants are presented in Table 1 . A total of 379 of the 500 participants (75.8%) were enrolled in or had graduated from college. The number of smokers was 255 (51.0%). Out of these, 6 participants (1.2%) had been infected with tuberculosis. 
Outcome data and main results
The participants' knowledge level was 11.64 out of a maximum score of 20 (58.2%; Table 2 ). The percentages of correct answers according to subcategory were 71.0% for preventive examinations, 65.0% for treatment, 55.3% for symptoms, and 50.3% for infection route.
The mean score on attitudes towards tuberculosis was 3.21
out of a maximum of 4 ( 
Variables affecting preventive behavior
In the linear multiple regression, the 6 variables' explanatory power for preventive behavior towards tuberculosis was 24.6% (F = 11.861, p < 0.001) ( Table 6) 
Discussion
The average scores on the questionnaires were as follows: Table 5 . Differences in knowledge, attitudes, and preventive behavior according to participants' characteristics (N=500).
preventive education and treatment showed positive correlation with preventive behavior towards tuberculosis (Table 6 ).
The results from this study provide evidence for several recommendations for tuberculosis education in the Korean
Army. The percentage of correct answers in the questionnaire measuring knowledge of tuberculosis was 58.2%. Knowledge levels were especially low regarding the infection route, symptoms, and treatment (Table 2) . Therefore, accurate information about these topics should be provided more proactively. Regarding soldiers' attitudes towards tuberculosis, low scores were observed for items assessing the possibility of being infected with tuberculosis and the seriousness of the disease ( Table 3 ). The period of military service occurs during the age interval at which soldiers are likely to be the healthiest, and therefore, they may have low levels of concern about health and disease. Soldiers should receive more detailed training and education about tuberculosis in particular, and diseases in general.
In measuring preventive behavior, more positive responses were observed in the participants who recorded a healthy lifestyle compared with other categories. Soldiers reported healthy habits regarding exercise, meals, handwashing, and stress control, due to the regular hours experienced in the daily routines in military service. However, the prevalence of non-smoking was low ( with policy development and education [15] . Villagers in India with a greater knowledge of, positive attitudes towards, and improved preventive behavior towards tuberculosis, were found to practice better health prevention actions [16] . A lack of knowledge, negative attitudes towards tuberculosis patients, and social exclusion of the patients were more prominent from pastoralists than from their neighboring farmers in Ethiopia [17] .
This study had some limitations. Firstly, the participants
were not a representative sample of army soldiers in Korea.
The participants were drawn from 10 arbitrarily selected army units in Gangwon-do; however, it may be representative of all Korean Army soldiers because soldiers were randomly allocated from all areas of Korea. Secondly, 180 of a total of 680 soldiers (26.5%) did not submit responses that were ultimately not included in the study. However, the final sample size was large enough that this omission did not affect the overall validity of the study; nonetheless, it is a potential limitation that should be considered.
In general, despite the limitations, the results in this current study provided information for the development and implementation of a tuberculosis prevention program in the Korean Army.
In conclusion, the major factors influencing preventive 
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meaning that non-smokers may have been exposed to passive smoking. Soldiers should receive further education on the negative effects of smoking on health, and education programs for preventing and stopping smoking, and prevention of tuberculosis infection, should be implemented simultaneously.
Behavior towards preventive education showed the lowest score based on the response to the questionnaire, "I frequently read materials designed to raise awareness about tuberculosis and I actively participate in education about tuberculosis." The reasons for this low score may result from the lack of incentive for these young soldiers to learn about tuberculosis prevention.
Therefore, more interesting or dynamic educational materials should be designed to make the education more stimulating in this age group, for example, with the use of interactive computer games or cartoons.
Participants who were educated or had obtained information about tuberculosis had a better knowledge of, attitudes towards, and preventive behavior towards tuberculosis (Table 5) (Table 6 ). Of those explanatory factors, attitudes towards treatment and preventive behavior and smoking showed the greatest explanatory power, meaning that those factors should be emphasized in the design of educational programs.
No studies have explored these questions, either in Korea or elsewhere. In Korea, a previous study of the parents of North Korean refugee children found a significant positive correlation between awareness and preventive behavior, and between preventive behavior and interest in health [14] . In India, knowledge about tuberculosis was shown to facilitate preventive behavior, helping to prevent the transmission of tuberculosis in the community, as well as being associated
